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Specifications /25 * 

1. Title of the Invention 

Insect icidal Composition 

2. Claim(s) 

1. An insecticidal composition characterized by comprising organic 
chlorine compounds comprising an insect pest growth regulator and 
hexachloroacetone, hexachlorobutadiene, hexachlorodiallyl ether, 
octachlorodipropyl ether, and tetrachlorophthalide; alcohols comprising 
terpineol and menthol; aldehydes, such as octyl aldehyde, nonyl^aldehyde, 
decyl aldehyde/ lauryl aldehyde, anisaldehyde, cinnamaldehyde, 

' ' > 

cuminaldhyde, piperonal, or natural and refined oils containing these 
aldehydes; ketones, such as ethylamyl ketone and a-camphor; ethers 
comprising anethole, eugenol, eucalyptol, p-methylnaphthyl ether or natural 
and refined oils containing these ethers; and terpene-based hydrocarbons, 
such as pinen, singly or as a combination of at least two of these compounds . 

3. Detailed Specifications 
(Field of Industrial Application) 

The present invention relates to an insecticidal composition comprised 
by combining insect pest growth regulators, such as chitin synthesis 
regulators, molting regulators, and juvenile hormone activators, with 
efficacy synergists . 
(Prior Art) 

Substances acting on specific growth processes in insects, such as 
molting of larva and metamorphoses, to inhibit their normal growth processes 

dumber in the margin indicates pagination in the foreign text. 




are generally called insect growth controllers. 

Coupled with the low toxicity of such insect growth controllers in 
processes where their action coexists with individual non- toxic pest insects, 
their effects also can be anticipated. They act as one kind of biological 
pest controller, and in contrast, due their phenomenon of disturbing the 
overall hormone systems of insect pest groups thereof due to its action 
on reproduction and the like, the insect pest phase thereof is eradicated, 
which had lead to evaluating them as influential means for exterminating 
insect pests. A substance having such action is called an insect growth 
regulator (IGR) . 

However, this insect growth regulator is conceivably specific due 
to its chemical structure. In order to reinforce its efficacy, an /26 
insecticidal composition reinforcing the insecticidal power by combining 
halobenzoyl ahlopyridyloxyhalophenyl urea, which is one kind chitin 
synthesis regulator of an insect growth regulator, and a methylene 
dioxyphenyl compound is described in the publication of Tokkai No . 58-201705 . 
Moreover, an insecticidal composition which gauges the expansion of the 
noxious pest event using a combination of already- known insecticides by 
combining buprofenzin, which is one kind of insect growth regulator with 
another already- known insecticidal pyrethroid compound, or an 
insecticide/miticide is disclosed in the publication of Tokkai No. 
57-169407. 

Besides the technology related to expanding an insect pest event 
using the combinations of such insect growth regulators and other 
already-known insecticides, an insecticidal composition combining 
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chlorobenzoyl halophenyl urea (chitin synthesis regulator) and a 
carbamate-based insecticide is disclosed in the publication of Tokkai 
No. 62-106002, and an insecticidal composition combining 
halobenzoylhalophenyl urea and a synthetic pyrethroid is disclosed in 
the publication of Tokkai No. 62-111903. 
(Problems to be Solved by the Invention) 

As described above, the use of insect growth regulators in exterminating 
insect pests has been attempted, but there are many problems from the 
standpoint of toxicity to mammals, environmental pollution, and the like 
due to the combination of other insecticides, and there are difficulties 
from the standpoint of practicality because the efficacy range of 
combinations of halobenzoylhaopyridyloxyhalophenyl urea and methylene 
dioxiphenyl compounds on target insect pests is narrow. 

The object of the present invention is to obtain an insecticidal 
synergistic compound with perfect insecticidal effects and a wide spectrum 
for targeting insect pest species and little toxicity to mammals by adding 
a specific synergist to an insect growth regulator having various 
characteristics . 

(Means for Solving the Problems) 

The present invention is an insecticidal composition characterized 
by comprising organic chlorine compounds comprising an insect pest growth 
regulator and hexachloroacetone, hexachlorobutadiene, hexachlorodiallyl 
ether, octachlorodipropyl ether, and tetrachlorophthalide; alcohols 
comprising terpineol and menthol; aldehydes, such as octyl aldehyde, nonyl 
aldehyde, decyl aldehyde, lauryl aldehyde, anisaldehyde, cinnamaldehyde, 
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cuminaldhyde, piperonal, or natural and refined oils containing these 
aldehydes; ketones, such as ethylamyl ketone and a-camphor; ethers 
comprising anethole, eugenol, eucalyptol, p-methylnaphthyl ether or natural 
and refined oils containing these ethers; and terpene-based hydrocarbons, 
such as pinen, singly or as a combination of at least two of these compounds . 

The insect growth regulator called out in the present invention is 
a substance that affects the growth processes of insect pests, such as 
their chitin synthesis inhibition, molting inhibition, and juvenile hormone 
activity. 

Dif luorobenzoylchlorophenyl urea (Dif lubenzuron) , 
dif luorobenzoyltrif luoromethylphenyl (Penfluron) , 

dif lyorobenzoylchlorotrif luoromethyl pyridyloxydichlorophenyl urea 
(IKI-7899), difluorobenzoyldichlorodifluorophenyl urea (CMB-134), 
dif luorobenzoyldichlorotetraf luoroethoxyphenyl urea (XRD-473) , 
dichlorobenzoyldichlorophenyl urea (DU-19111) , 
dichlorobenzoylbromophenylmethylpiradinyl urea (EL-4 94) , 
dif lurobenzoylbromophenyl urea (A13-63220) , 
chlorobenzoylbromophenylmethylpyradiinyl urea (L-7063) , 
chlorobenzoyltrif luoromethoxyphenyl urea (SIR-8514) , 

dif luorobenzoyltrif luorobromochlorophenyl urea, and the like are cited 
as examples of the benzoyl urea compound having the compound represented 
by the general formula: 



(RR 



various substituents, n is 0 or an integer 1 or higher) . 
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Butyl iminoisopropylphenyltetrahydrothiadiazinone (Buprof ezin) , 
2-t-butylimino-3-isopropyl-5-phenyl-tetrahydrothiadiazine-4-one 727 
(Buprof enzin) , and the like can be cited as substances having molding 
regulator actions . 

Various juvenile hormones, such as 
isopropylmethoxyt rime thy ldodecadinoate (methoprene) , 
phenoxyphenoxyethyloximealkyl ether and 

chlorotrif luorome thy lphenyliminoisopropoxyethyl idyl imidazole 
(trifumizole) and ecdysone are cited as juvenile hormone active compounds. 
These insect growth regulator substances have the possibility of ultimately 
lowering or eradicating the insect pest density by inducing abnormalities 
into the secretory mechanisms of many insect pests. These insect growth 
regulator substances, which are the main ingredients in the insecticidal 
composition of the present invention, can be used alone or in various 
combinations thereof. When the synergist of the present invention is 
combined with this growth regulator in the present invention, it has an 
inconceivable insecticidal activity when used alone. An economical 
insecticidal synergistic composition with low toxicity to mammals can 
be obtained. Organic chlorine compounds, such as hexachloroacetone, 
hexachlorocyclopentadiene, hexachlorodiacryl ether, octachlorodipropyl 
ether or tetrachlorophthalide; alcohols, such as terpineol and menthol; 
aldehydes, such as octyl aldehyde, nonyl aldehyde, decyl aldehyde, lauryl 
aldehyde, anise aldehyde, cinnamaldehyde, cuminaldhyde and piperonal; 
synthetic or natural and refined oils containing these compound; ketones, 
such as ethylamyl ketone and d-camphor; ethers, such as anethole, eucalyptol, 
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eugenol and (3-methylnaphthyl ether; terpene-based hydrocarbons, such as 
pine, natural .or refined oils containing these compounds, and the like 
are cited for this efficacy synergist . A composition of the most effective 
synergistic combination can be obtained from one of the above-mentioned 
synergists, or by selecting at least two of them. Besides a direct 
application for the method of administering the composition to the insect 
pests, the composition can be mixed with feed and given sparingly. The 
generation of excrement which is a source of flies, and the like can be 
prevented by getting rid of the insect pests that excrete it. 

The insecticidal composition of the present invention obtained in 
this way manifests efficacy over wide types of target insect pests. 

The range of this synergist used jointly corresponds to the insect 
growth regulator. It can be mixed at the most suitable ratio from the 
standpoints of its effects on mammals and of economics. An extremely 
highly safe insecticidal composition effective for exterminating sanitary 
insect pests, forestry insect pests, agricultural parasitic insects, mites, 
and the like can be obtained. Insect pests of the order Hemiptera, such 
as rice black bug (Scotinophara Lurida) , bean bug (Riptortus clavatus) , 
pear lace bug (Stephanitis nashi), small brown plant hopper (Laodelphax 
stiatellus), green rice leafhopper (Nephotettix cincticeps) , arrowhead 
scale (Unaspis yanonensis) , soybean aphid (Aphis glycines) , mustard 
aphid (Lipaphis erysimi) , cabbage aphid (Brevicoryne brassicae) and cotton 
aphid (Aphis gossypii) ; of the order Lepidoptera, such as common cutworm 
(Spodoptera litura) , common cabbage worm (Plutella xylostella) , rice stem 
borer (Pieris rapae crucivora) , Asiatic rice borer (Chilo Suppressalis) , 
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common looper (Plusia nigrisigna) , oriental tobacco bud worm (Helicoverpa 
assita), rice armyworm (Pseudaletia separata) , cabbage armyworm (Mamestra 
brassicae) , summer fruit tortix (Adoxophes orana) , cotton leafroller 
(Pleuroptya derogata) , grass leaf roller (Cnaphaloerocis medinalis) , potato 
tuberworm (Phthorimaea operculella) , f all webworm (Hyphantra cunea) , and 
gypsy moth (Lymantria dispar) ; of the order Coleoptera, such as large 
28-spotted lady beetle (Henosepilachna vigintioctopunctata) , cucurbit 
leaf beetle (Aulacophora femoralis), yellow-striped flea beetle 
(Phyllotreta striolata) , rice leaf beetle (Oulema oryzae) , rice plant 
weevil ( Echinocnemus squameus), Colorado beetle (Leptinotorsa 
decemlineata) , rice stem maggot (Lissorhoptrus oryzohilus) and boll weevil 
(Anthonomus grandis) ; of the order Diptera, such as housefly (Musca 
domestica) , mosquito (Culex pipiens molestus) and horsefly (Tabanus 
tropicus) ; of the order Orthoptera, such as migratory locust (Locusta 
migratoria) and mole cricket ( Gryllotalpa Africana) ; of the order 
Periplaneta, such as cockroach (Blattella germanica) and smokybrown 
cockroach (Periplaneta fuliginosa) ; of the order Isoptera, such as termite 
(Reticulitermes speratus) ; of the order Arachnida, such as cattle Tic£ 
(Boophilus microplus canestrini) , broad mite ( Polyphaqotarsonemus latus 
banks) , mandarin orange spider mite (Panonychuscitri) , carmine spider mite 
(Tetranychus cinnabarinus) , two-spotted spiderKiite_(Tetranychus urticae) , 
and bulb mite (Rhizoglyphus echinophus) ; nematodes, such as rice root 
nematode (Aphelenchoides besseyi) ; and the like are cited for the target 
insect pests for the composition of the present invention, which is especially 
effective for extermination thereon. 
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In using the composition of the present invention in this way as 
an insecticide, obtainable forms of general agricultural chemicals, in 
particular, general insecticides, that is, formulations, such as emulsions, 
oil solutions, hydrates, powders, granules, tablets, sprays and ointments, 
in which either one or a combination of two or more forms of growth regulators 
and synergists are dissolved or dispersed in a suitable liquid carrier, 
and a suitable solid carrier is mixed or adsorbed on that can be used. 
Emulsions, hydrates, powders, granules, and the like are cited as the 
preferable formulations out of these formulations, 

Emulsifiers, suspensions agents, spreaders, penetration agents, 
wetting agents, thickeners, stabilizers, and the like can be added, as 
needed, to these preparations. 

The ratio of the effective ingredients contained in the composition 
of the present invention differs depending on the objective of use, but 
about 5 to 90 wt. % is suitable for an emulsion, hydrate, or the like, 
about 0 . 1 to 10 wt . % is suitable for an oil solution, powder, or the like, 
and 1 to 20 wt . % is suitable for granules . Moreover, the emulsion, hydrate, 
or the like, should be suitably diluted with water or the like to increase 
the quantity (e.g., 100 to 100,000-fold) for spreading purposes. 
(Practical Examples) 

The practical examples of the present invention and test examples 
showing the advantages thereof are now cited. 

Each kind of substance in this practical example is abbreviated as 
follows for ease of explanation. 
Insect pest breeding regulators 
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• 


• 


Abbreviation 


Regulator 


No. 




R-l 


Dif lubenzuron 


R-2 


Penf luron 


R-3 


IKI-7899 


R-4 


CME-134 


R-5 


XRD-473 


R-6 


DU-19111 


R-7 


EL-494 


R-8 


AI3-63220 


R-9 


L-7063 


R-10 


SIR-8514 


R-11 


Buprof ezin 


R-12 


Methoprene 


R-13 


Phenoxyphenoxyethyloxim 




e isopropyl ether 


R-14 


Trifumizole 


R-15 


Dif luorobenzoyltrif luor 




obromochlorophenyl urea 



Insect pest synergists 



Abbreviation No. 


Synergist 


S-l 


Octyl aldehyde 


S-2 


Nonyl aldehyde 


S-3 


Decyl aldehyde 


S-4 


Lauryl aldehyde 


S-5 


Anisaldehyde 


S-6 


Cinnamaldehyde 


S-7 


^Cumyi aldenyae 


S-8 


Piperonal 


S-9 


Hexachloroacetone 


S-10 


Hexachlorocyclopentadiene 


S-11 


Hexachlorodiallyl ether 


S-12 


Octachlorodipropyl ether 


S-13 


Tetrachlorophthalide 


S-14 


Terpineol 
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Abbreviation No. 


Synergist 


S-15 


Menthol 


S-16 


Ethylaitiyl ketone 


S-17 


d- camphor 


S-18 


(3-methylnaphthyl ether 


b-iy 




s-20 


Eugenol 


s-21 


Eucalyptol 


s-22 


Eucalyptus oil 


S-23 


P™pinen 



The insecticidal compositions in the following practical examples 
are obtained by using the above compounds. 
Practical Examples 1 to 15 

5 parts of one kind of compound in order of the insect pest growth 
regulators R-l to R-15 is chosen, 15 parts of the synergist S-l, 35 parts 
of dimethyl formamide, 3 parts of calcium dodecylbenzene sulfonate, 12 
parts of polyoxyethylene octyl phenyl ether and 30 parts of xylene are 
added to it and dissolved homogeneously to obtain the insecticidal 
composition emulsions of Practical Examples 1 to 15. 
Comparative Examples 1 to 15 

5 parts of one kind of compound in order of the insect pest growth 
regulators R-l to R-15 is chosen, 35 parts of dimethyl formamide, 3 parts 
of calcium dodecylbenzene sul fonate , 12 parts of polyoxyethylene octylphenyl 
ether, and 45 parts of xylene are added to it and dissolved /29 
homogeneously to obtain Comparative Examples 1 to 15. 
Practical Examples 16 to 37 

5 parts of the insect pest growth regulator and 15 parts- of one kind 
of synergist compound in order of S-2*to S-23 is chosen, 35 parts of dimethyl 
formamide, 12 parts of polyoxyethylene octylphenyl ether and 35 parts 
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of xylene are added and dissolved homogeneously to obtained Comparative 
Examples 16 to 37. 
(Test Methods and Results) 

The advantages of the present invention were tested by using various 
insect pests. 
Test Example 1 

1 . Sample insect 

Pyrethroid-susceptiblemature femalemuscid according to the Institute 
of Infectious Diseases 

2. Test Results 

Obtained from continuous contact method. That is, a round filter 

paper (9 cm in diameter) was laid in a Petri dish (9 cm in diameter, 2 

/ 

cm high) in a 25°C incubator, 0.32 mL of a lflO ppm emulsion in water (ratio: 
50 mLj per 1 m 2 ) is added dropwise as the sample insect pest growtK~r^grrirai;.or . 

Ten sample insects are released 30 minutes after drying the regulator, 
and the sample insects are forced to come in contact with the residue 
on the surface. Next, the insect fatality rate (%) is calculated out 
by examining the number of dead insects after 5 and then 10 minutes. 

This is equivalent to applying 50 mL of an emulsion containing 100 
mL of the above insect growth regulators and 300 ppm of the synergists 
per m 2 . 
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3. Test Results 



'; Sample 
i Practical 
j Example Ho . 



Fatality Rat© 



tAft*r 5 hours 



Aft*r 10 hours 1 
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so 
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Sample Practical 
Example No, 



Fatality £ats i%) 
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After 10 hours 
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m 
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Test Example 2 

1. Sample insects 

Hiyoshi susceptible larvae of last instir of Culex pipiens 

2. Test Method 

A Koshidaka Petri dish (9 cm in diameter, 7.5 cm high) in a 25°C 
incubator was charged with 200 mL of a solution of each chemical diluted 
50,000-fold with water (equivalent to 1 ppm of insect growth regulator 
and 3 ppm of synergist) , ten larvae in the last instir of Culex pipiens 
are released therein, and the fatality rate (%) was calculated out by 
examining the number of dead insects after 24 hours. 
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3. Test Results 



! Ssunpls Practical j fatality Eats C%i ifter 24 Honrs 
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Test Example 3 

1. Sample insects 

3 rd instir larvae of the common cutworm 

2. Test Method 

20 mL of a solution of the test chemical diluted. 5, 000-fold (10 ppm 
of the insect growth regulator and 30 ppm of the synergist) were /30 
sprayed on 14-day old soybean sprouts cultured in pots using a spray can. 

1 day after the spreading, two treated leaves are cut off, placed in 
a Polycup (6 cm in diameter, 4 cm high), ten of the sample insects are 
released therein, and the fatality rate (%) is calculated out after keeping 
the insects in a 25°C incubator for 3 days. 
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3. Test Results 
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Test Example 4 

1. Sample insects 

Brown planthopper 

2. Test Method 

5 rice seedlings at the 1.5 leaf stage were immersed in a solution 
in which the sample chemical is diluted 250-fold (200 ppm of the insect 
growth regulator and 600 ppm of the synergist) for 30 seconds, dried, 



the seedlings were fixed to a sponge and covered with a mesh tube and 
then 10 of the test insects were released. 

The fatality rate (%) was calculated out 3 days after leaving the 
insects alone in a 25°C incubator. 
3. Test Results 
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Test Example 5 

1. Sample insect 

Mature female carmine spider mite (Tetranychus cinnabarinus) 

2. Test Method 

Potted kidney bean primary leaves 2 days after sprouting were inoculated 
with 30 of the sample insects and immersed respectively in solutions of 
the sample chemicals diluted 500-fold with water (100 pm of the insect 
growth regulator and 300 ppm of the synergist) subsequent to removing 
injured insects after 1 day. 

These insects were left alone in a 25°C incubator, and the fatality 
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rate (%) was calculated out by examining the their viability on the leaves 



collected after 2 days. 



3. Test Results 
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(Advantages of the Invention) /31 

The insecticidal composition of the present invention is an extremely 
safe and useful insecticidal composition having powerful insecticidal 
power on regular sanitary insect pests and forestry insect pests, and 
it is hardly toxic to mammals. 
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